Chorioamnionitis (CAM) is associated with abortion, premature labor and neonatal disorders. In this condition, precise pathological diagnosis of the placenta is very important. Besides histological examination, macroscopic examination of the placenta is indispensable. Diagnostic points and complications of CAM are emphasized in this paper. Blanc's classification (revised by Nakayama) is introduced for the accurate determination of CAM stage. Principles of classification based on the causes of fetal growth restriction (FGR) (mainly resulting from placental pathology) are also described. Children born with FGR have high disease-related morbidity. In these cases, placental examination can be a useful prognostic tool. Placental pathology is associated not only with the underlying cause of FGR, but also with infant prognosis.
Introduction: Placental Pathology of Intrauterine Infection
The placenta is called 'the largest biopsy material'. Macroscopic examination of the placenta is important, more important than that involving the pathological diagnoses of other organs. In intrauterine infections, the part that is initially involved should be examined (Table 1) . Intrauterine infections are classified based on the route of infection: ascending (cervico-vaginal) and hematogenous. In suspected cases of hematogenous infection, the placental villi are the main targets, and microscopic examination is more important than macroscopic observation. Several sections are necessary for microscopy. Cytomegalovirus (CMV) and infectious diseases, such as syphilis and tuberculosis, are representative examples and are diagnosed based on the presence of specific inclusion bodies, granuloma or abscesses.
On the contrary, in cases with ascending infections, the fetal surface, including the amniotic and chorionic membranes and the umbilical cord are the loci of inflammation; hence, these should be examined.
Therefore, ascending infection is also called chorioamnionitis (CAM).
Placental pathology and clinical abnormalities in a newborn baby or infant, particularly neonatal respiratory disorders, and the associations of placental pathology are described in this paper. Table 2 details the steps for examination of the placenta. Before being examined by a pathologist, the placenta should be kept at room temperature or in a refrigerator but never stored in the freezer. The surface color changes, and the shapes of the villi change when a placenta is stored in a freezer, thus making accurate observations impossible. A format should be created beforehand, including the methods of placental examination, in the form of a checklist, which should subsequently be filled out.
Examination of the Placenta
Histological sections should be made for microscopy, based on the clinical and macroscopic placental findings. 1 Usually, three or four sections are obtained from the parenchyma (including the chorionic membrane and decidua), two sections from the umbilical cord and rolled sections from the extraplacental membrane. 2 Roll specimens are usually obtained from three or four sites, the umbilical cord from two sites and the extraplacental chorion from one site, from a placental cut surface. If abnormal findings are found, appropriate specimens are added, if necessary. For example, obtaining several specimens from the placental parenchyma is necessary if hematogenous intrauterine infection is suspected, while several sections are necessary to identify the focus of transfusion when fetomaternal transfusion is suspected.
Incidentally, choriocarcinoma is occasionally detected. In cases of fetal growth restriction (FGR), obtaining five or more sections is preferable. Three or more sections from the chorionic membranes (avoiding areas of infarction and fibrin/thrombus) and two or more sections from the umbilical cord (midportion and near the placental insertion) are necessary when CAM is suspected.
Cryopreservation of the specimen using a quick freeze method (dry ice with isopentane) is desirable to study specific cases (metabolic or genetic disease). Fixation with 3% glutaraldehyde solution is recommended for electron microscopy. Chromosomal and DNA studies are important when mesenchymal dysplasia is suspected. Performing a bacterial culture (including anaerobic bacterial culture) from the placental surface is desirable if CAM is suspected. Frozen material is also useful if a viral infection is suspected.
Gross Findings
The placental fetal surface may develop opacities and gray to grayish-yellow discoloration, caused by the maternal neutrophils in the chorioamniotic membrane; this may mimic meconium and hemosiderin staining. A typical meconium stain is dark green and is easily differentiated from an infected placenta; however, this differentiation may occasionally be difficult. Moreover, a hemosiderin stain is typically dark red; again, identification may occasionally be difficult. Some cases have combined prolonged hemorrhage and CAM. Meconium or hemosiderin pigment is easily differentiated from CAM by routine histopathological examination and iron staining. In acute CAM, the amniotic membrane can easily be picked off from the chorionic membrane; however, in subacute and chronic CAM, the amnion cannot be picked off from the chorionic membrane because of the adhesions between the amnion and the chorionic membrane -this is an important finding.
Gross umbilical cord findings are also useful. Edematous yellowish discoloration is suggestive of diffuse neutrophilic infiltrate in the Wharton's jelly of the umbilical cord, although a whitish edema is usually non-specific. Pronounced calcification is occasionally visible around the vessels. In some cases, the cord may have the spiraled appearance of a 'barber's pole'. Subacute necrotizing funisitis (SNF) may be diagnosed based on the gross examination findings.
3 On the surface of the cord, white plaques may be seen, which are suggestive of Candida infection. These babies often have diaper dermatitis. A quick diagnosis helps the neonatologist administer the appropriate medication.
Histology of chorioamnionitis (CAM)
Maternal leukocytes proceed from the intervillous spaces toward the amniotic space. Based on the location of leukocytes, a grading system is used. In this article, Blanc's classification (revised by Nakayama) 4,5 is used, as follows ( Fig. 1 (Fig. 2) . In Blanc stage 3 cases, observation of the amnion is indispensable. Presence of amniotic necrosis (degenerated amniotic epithelium) should be mentioned. Although most of the infiltrating cells in the chorionic membranes are maternal neutrophils, the cells surrounding the fetal vessels in the chorionic membranes are fetal neutrophils. This is not a constant finding, and may not be related to the cellular infiltration of the umbilical cord. This finding should not be used in routine grading; however, it can be very marked occasionally, in which case it should be described as a special finding. Inflammation in the outer membrane (outside the placental mesenchyme) is also an inconsistent finding; hence, it need not be described. This classification is based on the chorionic membrane of the placenta.
Chronic CAM is rare, and is defined by the paucity of inflammatory cells: only a few lymphocytes and a thickened chorioamniotic membrane with fibrosis. The infiltrating cells around the vessels in the umbilical cord are all fetal cells. Classification of funisitis is as follows:
Stage 1 Leukocytes are seen in the sub-endothelium A few leukocytes may be seen in the muscle layer adjacent to the endothelium.
Stage 2 A moderate number of leukocytes are found in the muscle layer Stage 3 Leukocytes are found beyond the muscle layer in the Wharton's jelly Cellular infiltration is occasionally seen beneath the umbilical cord epithelium. This is described as a special finding, suggestive of candidiasis. In necrotizing funisitis or concentric umbilical perivasculitis, bands of degenerating neutrophilic debris are arranged in concentric arcs around one or more umbilical vessels. Calcification is often seen in this area (Fig. 3 ). These findings constitute SNF, a term coined by Navarro and Blanc.
3 These findings are classified as stage 3. Further description of SNF and sub-epithelial patchy infiltration should be mentioned as special findings.
Clinically, CAM presents with fever, leukocytosis and tachypnea. However, clinical findings correlate poorly with histological findings, which remain the gold standard for the diagnosis of amniotic fluid infection. Most placentas with histological CAM have a fetal inflammatory response and enhanced cytokine release. Several studies on histological CAM and neonatal outcome have been conducted. [6] [7] [8] [9] [10] [11] [12] Prediction of CAM before delivery is important. Cytokine (interleukin [IL]-8) is more highly correlated with histologic CAM than fever, leukocytosis and C reactive protein (CRP) value. 13 Studies on CAM and 'true CAM' have been conducted using Blanc's classification. Their drawback was that umbilical cord inflammation was not mentioned. Nakayama added the classification of umbilical cord inflammation; placental surface inflammation and umbilical cord inflammation reflect maternal and fetal responses, respectively.
Compared with other classifications, Blanc's classification is based on the extent of neutrophilic infiltration in the chorioamniotic membrane. The extent of infiltration in the umbilical cord was added by Nakayama. This classification is very simple and has fewer diagnostic conflicts; differences in the reported diagnosis between pathologists are also rare. Other unique findings, such as neutrophils surrounding the fetal vessels in the chorionic membrane, necrotizing chorionitis, amnion necrosis and SNF in the cord should be mentioned as special findings. The problem associated with Society for Pediatric Pathology-Perinatal System classification is the incorporation of special findings (necrotizing inflammation, SNF etc.) in stage 3. Necrotizing funisitis or SNF is a very special finding, seen in premature deliveries. These special findings should not be incorporated into ordinary classifications.
14,15
Special Patterns of CAM
CAM related inter-villous inflammation/abscess
Although most intervillous abscesses result from maternal sepsis, tuberculosis, syphilis and viral diseases, including CMV, some cases are associated with CAM. 7 Severe acute intervillositis leads to intervillous abscess. This pattern is most commonly seen with Listeria monocytogenes. In addition to Listeria, Campylobacter, Chlamydia, Francisella, Coccidioides and Arthrobacter spp. are also implicated. 16 Placental macroscopic findings show grayish-green staining, similar to other types of CAM. In addition, abscesses and infarcts are apparent on the cut surface. Microscopically, intervillous spaces contain neutrophilic exudates, accompanied by necrosis and fibrin deposition. Organisms are frequently observed, demonstrated by Giemsa or Gram stain. Chorioamniotic membranes show moderate to marked acute CAM.
Acute CAM with peripheral funisitis as a result of Candida
This entity is characterized by scattered punctate abscesses on the surface of the umbilical cord. 7 Almost all cases have Candida infection, which is easily detected by the presence of abscesses along the periphery of the umbilical cord. Fungi are easily detected using Periodic acid-Schiff (PAS) stain. This lesion is detected macroscopically. The placental surface shows marked inflammation (CAM); however, strangely, no fungi are detected in this area.
Etiology of CAM
To date, the etiology of CAM remains debatable. Chemical irritation theory, anoxia and meconium deposition have been considered; however, it is thought to be mainly an ascending infection. Most cases are the result of bacteria or mycoplasma originating in the cervicovaginal tract; they breach the normal barrier and gain access to the amniotic cavity. Various bacteria, including Escherichia coli, Group B Streptococcus, Staphylococcus, Prevotella bivia and Haemophilus influenza are detected on cultures, but the positivity rate is only 10% for bacterial cultures. Several culture methods are recommended, including those for anaerobic bacteria and Ureaplasma. Recently, the importance of Ureaplasma infection has been emphasized. 17, 18 Ureaplasma infection is present in placental CAM stages 2 and 3. SNF or necrotizing inflammation is frequently present in cases of Ureaplasma infection. This infection is associated with placental pathology and clinical infection; however, Ureaplasma is an attenuated bacterium. Severe inflammation in the placenta might not be explained by Ureaplasma infection alone. Further investigations are necessary to fully explain the intense CAM and fetal inflammation.
To identify pathogens more rapidly, genetic testing methods may be used for a non-culture diagnosis. Identification of the pathogenic species may be achieved using a range of molecular genetic techniques, including melting temperature mapping method, 11 multiplex real-time PCR assay, 19 multiplex real-time PCR assay, 20 hybridization probes, 21 DNA microarrays 22 and 16S rRNA gene-based PCR and sequence analysis. 23 One of my previous studies with colleagues reported a rare case of fetal and maternal infection resulting from Arthrobacter spp. using bacterial 16S rRNA sequencing after PCR amplification. 16 The incidence of CAM is highest during mid-gestation. It is first seen at 16 weeks of gestation, increases to its peak by approximately 23 to 25 weeks of gestation (approximately half of the placentas show definite CAM), and subsequently decreases and is lowest at 37 weeks; thereafter, it slowly increases until term. Most of the CAM in the placenta did not resolve in utero, suggesting that this inflammation may be the primary cause for premature delivery, as the placentas of term infants never show any evidence of old infection. The highest incidence of the unique inflammation pattern of SNF occurs at approximately 26 weeks of gestation, similar to CAM; however, almost all cases occur between 24 and 34 weeks. If SNF is found after 35 weeks of gestation, a different causative organism is likely; hence, ruling out syphilis, candida, herpes or other infections is necessary. Considering the association between CAM and premature rupture of membranes (PROM), a marked difference was found between premature and mature babies. Around term, the incidence of CAM is very low in women without PROM and increases progressively with time after PROM. On the contrary, CAM is found in women without PROM who had premature deliveries, and the incidence of CAM does not increase progressively with time after PROM. These findings suggest that PROM may be the main cause of CAM at term; however, CAM may be present without PROM during mid-gestation, in which case, CAM may cause PROM. 24 
Clinical Issues
Chorioamnionitis is related to the maternal condition and presents with fever, leukocytosis and foul vaginal discharge. CAM, particularly funisitis, is related to the fetal condition; a fetal inflammatory reaction is present, resulting in leukocytosis and high CRP and immunoglobulin M (IgM). Chorioamnionitis has broad clinical effects. It is associated with abortion, premature delivery and intrauterine fetal death (Table 3) . Its relation to neonatal pulmonary disease is specific. Most respiratory distress syndrome (RDS) cases in premature babies are associated with CAM-negative placentas. On the contrary, babies with CAM positive placentas do not have RDS; however, some neonates with CAM-positive placentas have chronic pulmonary disease, particularly Wilson-Mikity syndrome (WMS) ( Table 4) . If a specific inflammation (subacute CAM or funisitis) is detected, approximately half of the neonates have WMS. RDS is caused by surfactant deficiency. CAM is a strong initiator of surfactant production. On the contrary, neonates with CAM in the placenta do not develop RDS because of sufficient surfactant production; however, they develop chronic lung disease. WMS is characterized by lung hyperinflation combined with atelectasis. It is caused by the destruction of the alveolar septal elastic fibers by the elastase in the neutrophils, which are present in amniotic fluid. 25 Recent data suggest that an enhanced fetal cytokine release as part of the fetal inflammatory response syndrome (FIRS) may directly injure the developing brain. 26 One particularly sensitive target tissue is the developing white matter of the cerebral cortex. Several studies have linked acute CAM to white matter lesions. Studies correlating specific features of histological CAM with adverse outcomes have shown that fetal • Effect on the developing brain inflammatory responses in the umbilical or chorionic plate vessels are important risk factors. Increased severity of fetal inflammation in these locations is associated with vessel wall damage, mural thrombosis and increased circulating fetal IL-6 levels. Involvement of the umbilical arteries has been shown to be more significant than involvement of the vein alone. CAM often predisposes a preterm infant to developmental delay and lifelong neurological impairments secondary to perinatal brain damage. 27 In a preterm infant brain complicated with periventricular leukomalacia (PVL), an increased expression of proinflammatory cytokines has been identified, indicating that these may mediate infection-induced fetal or neonatal brain injury. 28 In my experience, neonatal death as a result of candida infection in the neonatal intensive care unit is lower in CAM than in non-CAM babies. The neonatal and infantile course of infectious diseases in CAM babies should be studied. Although CAM is more frequent during mid-gestation, overt sepsis or pneumonia is very rare, probably because the main organism is Ureaplasma, an attenuated bacterium; the pathogenesis is mediated by FIRS, which is caused by cytokines IL-6 and IL-8 in the maternal and fetal blood, and are closely related to the placental findings.
29-31 IL-8 is well known as one of the most potent neutrophil chemoattractants and activators, and CAM is associated with intense neutrophilic infiltration of the fetal membranes. 32 IL-8 has been associated with premature delivery. 33 IL-1β, tumor necrosis factor (TNF)-α, and transforming growth factor (TGF)-β are also elevated in CAM. 34 At the inflammatory site, leukocytes, such as neutrophils and macrophages, are recruited and activated, and these eventually secrete proinflammatory cytokines, including TNF-α and IL-1β, in response to bacteria or bacterial products (e.g. lipopolysaccharide [LPS] ). 35 These cytokines initiate the synthesis of secondary mediators, such as prostaglandins (PGs) and matrix metalloproteinases (MMPs), which contribute to preterm labor, preterm PROM and finally, to the onset of preterm delivery. 36 On immunostaining, IL-6 is detected in the macrophages of chorioamniotic membranes. IL-6 is also detected in the villous macrophages on immunostaining; this is reflected in the fetal inflammation. IL-6 expression appears to be the best marker for detecting maternal and fetal inflammation. 37, 38 The anti-IL-6 receptor antibody has recently been used for the treatment of inflammation-induced premature labor. 39 
Placental Pathology of Fetal Growth Restriction (FGR) and Classification
Placental examination is invaluable in FGR infants. Because the placenta is the organ that supports fetal growth, its pathology is associated not only with the underlying cause of FGR, but also with infant prognosis. Several risk factors associated with FGR have been reported. [40] [41] [42] [43] However, few studies on the primary cause of FGR, based on both clinical findings and comprehensive placental pathology, have been reported. 44 When a pregnancy is complicated by pregnancy-induced hypertension (PIH) or collagen vascular disease, some fetuses show FGR, whereas others do not. Placental findings often reflect fetal abnormality. From this standpoint, I attempted to conduct a synthetic classification of FGR placenta based on the clinical characteristics, villous findings and typical figures (Table 5 ). In this classification, FGR resulting from maternoplacental abnormalities is caused by maternal ischemic lesions or fibrin and/or thrombotic lesions.
Maternal ischemic lesions
Maternal ischemic lesions are the most frequent of all FGR placentas, and the concept is well known. Typically, the placenta is very small on gross examination and usually, no associated inflammation (CAM) is observed. The maternal surface shows sclerosis around the spiral arteries at the centers of the cotyledons. The cut surface shows a triangle infarction around the spiral arteries on the maternal side. Infarction areas are usually small and firm; fresh infarctions are dark red.
Although thrombus or fibrin causes FGR if more than a third of the total placenta is involved, infarction of this type is said to cause FGR even if only 10% of the total placenta is involved because of its ischemic influence in the placenta. Hence, distinguishing infarction from thrombus is important. Histologically, infarction (villous necrosis with intervillous fibrin) is present multifocally. The infarcted areas are scattered. Intermediate trophoblastic cells are seen scattered among these areas. Surrounding the infarcted areas, the villi appear to be small, and increased syncytial knots, which often peel off from the villi (so-called Tenny-Parker change) are also observed. 45 These changes are normally seen in the subchorionic area; hence, if these are visible at the decidual site or central part of the placenta, a diagnosis of maternal ischemia can be made (Fig. 4) . These findings are also associated with PIH; however, histological findings alone are sufficient to identify these lesions in the absence of PIH.
Spiral arteries undergo physiological changes during normal pregnancy; however, this process is not completed in maternal ischemic lesions. The terminal vessels do not dilate normally, smooth muscle persists and modification of the vessels does not extend beyond the decidua. As a result, the velocity of perfusion is not sufficiently reduced, and incomplete perfusion of the intervillous space leads to villous damage, and thereby, placental infarction. 46 
Fibrin deposition and/or intervillous thrombus
This type is defined by diffuse fibrin deposition throughout the placenta. Massive intervillous fibrin deposition is also called Rohr fibrin. A typical case has a firm and compact cut surface (Fig. 5 ). This type is often associated with recurrent FGR or premature delivery. Massive intervillous fibrin deposition consistent with this entity is seen in women who have experienced recurrent abortions. 47 Fibrin deposition is often seen encircling each villus, and is described as perivillous fibrin deposition (Fig. 6 ). This finding is often associated with high titers of anti-cardiolipin antibody. Immunostaining shows immunoglobulin G (IgG) and IgM deposition in these fibrin deposition areas. 48 This entity is diagnosed based on placental histological findings alone, irrespective of the clinical findings. However, mothers tend to have auto-antibodies or collagen vascular diseases.
In some cases, fibrin deposition is prominent along the maternal floor, known as maternal floor infarction (Fig. 7) . 49, 50 Placenta and umbilical cord macroscopic abnormalities This type deals with gross anatomical abnormalities causing FGR. Placental tumors, mostly hemangiomas, are included in this type. Placenta circumvallata is sometimes associated with FGR ( Fig. 8) , while circummarginalis is not. Massive subchorionic hematoma (Breus' mole) on the fetal surface is markedly uneven, and the cut surface shows large subchorionic hematoma > 2 cm thick, and is often associated with premature labor or FGR (Fig. 9) . However, recurrence of FGR or premature delivery in the next pregnancy is very rare. Umbilical cord abnormalities are also included in this entity. Velamentous or marginal insertion is sometimes linked to the genesis of FGR. Bifurcated insertion may also be included in this type. A triangle-shaped amniotic membrane attached to the umbilicus at its insertion site is sometimes associated with FGR; hence, it should be described if present. These umbilical cord abnormalities may be considered if no other risk factors are found. Coiling of the umbilical cord may not be linked to FGR. Umbilical cord thrombi are classified under type 6.
Placental tumors are included in this type. Most tumors are hemangiomas. Small hemangiomas are seen as frequently as one in every 500 deliveries, but large hemangiomas causing FGR are rare. Tumor size exceeding a quarter to a third of the placenta may cause fetal retardation.
Fetal anomaly and/or villous immaturity/dysmaturity
Villi may show immature and/or dysmature changes (Fig. 10) , which are frequently associated with chromosomal anomalies or multiple anomaly syndromes; however, some may present without any fetal anomalies. In a recent study, Tachibana et al. reported that the catch-up rate at two years of age was lower in FGR infants whose placentas showed immature/dysmature villi or villitis of unknown etiology (VUE). 51 If fetal chromosomal anomalies are present, such cases are included in this type, even if the placental villi appear normal. Placental mesenchymal dysplasia (PMD) is also included in this group. It is a rare condition mimicking partial molar pregnancy and is characterized by placentomegaly and enlarged edematous stem villi. 52 This disease is characterized by a huge placenta, tortuous thick fetal vessels on the fetal surface along with a long umbilical cord and each hydropic villus has definite vessels without trophoblastic proliferation (Fig. 11) . Mesenchymal cells proliferate in some villi and multiple thrombi are frequently seen in the fetal vessels. BeckwithWiedemann syndrome (BWS) is present in approximately 25% of all PMD cases. 53 PMD is also associated with FGR and intrauterine and neonatal death. 54 Uniparental disomy of genes in the 11p15.5 appears to link PMD with BWS. P57kip2 mutations may cause intrauterine growth restriction and/or intrauterine fetal death if it occurs in the placenta, and BWS if it occurs in the fetus. Immunohistochemical staining is useful in the placental examination of such cases. 55, 56 Placental examination may not only help identify placental abnormalities, but also understand fetal conditions.
Villitis and/or intrauterine infection
Villitis of unknown etiology is characterized by patchy infiltration of chronic inflammatory cells (Fig. 12) , including maternal CD8-positive T cells and fetal macrophages in the absence of identifiable infective causes. VUE is now thought to be a manifestation of the maternal immunological response to a semiallogeneic fetus. The grading system based on the number of affected villi may reflect the severity of FGR. 57 Although its incidence is higher at term, 5-15% of all cases occur in the third trimester. VUE is associated with FGR and tends to recur. 58 Chronic villitis occurring before 32 weeks of gestation is distinct from VUE at term and may have an infectious etiology. CMV infection is sometimes associated with severe FGR. Symptomatic babies have permanent neurological, hearing and vision defects; however, many cases are asymptomatic, and in idiopathic FGR infants, CMV infection should be considered. Immunohistochemistry should be performed for CMV. CMV PCR on formalin-fixed, paraffinembedded placental tissue may also be useful (Fig. 13 ). Although CAM is associated with various diseases, it is not a direct cause of FGR; therefore, it is not considered in this classification.
Fetal circulation disorder
Fetal circulation disorder includes thrombotic vasculopathy. Umbilical thrombi are also included. Recognition of this type is an important point in this classification. Most of the cases included in this type, often severe cases, consist of FGR of unknown clinical cause. PIH is not usually associated with this type. Macroscopically, this type has very small placentas, and occasionally, small infarctions may be present. Histologically, prominent avascular villi are seen, with no maternal ischemic findings (Fig. 14) . Villitis is occasionally present. These avascular villi are often surrounded by congestion and chorangiosis. Thrombi are occasionally obserbed in the fetal vessels; however, a diagnosis can be made even in the absence of thrombi. Adequate evaluation of the histological findings is a key point in the diagnosis. Two distinct lesions are found: distal villous lesions and large fetal vessel lesions. A recent prospective cohort study of infants born before 27 weeks of gestation showed that fetal thrombosis was associated with FGR. 60 Severe distal villous fetal thrombotic vasculopathy (FTV) can lead to poor outcomes, including stillbirth, FGR and fetal cardiac abnormalities. 61 Severe large vessel FTV is associated with poor neurological prognosis. 62 No abnormality clinically and on placental pathology, except for FGR Regarding FGR placentas, 15-25% do not have any morphological abnormality on pathological examination. 43, 63 Most of these patients have mild FGR Figure 12 Villous infiltration of chronic inflammatory cells. at term and tend to have a normal clinical course if the fetus has no major anomalies.
Conclusions
In the first half of this article, placental inflammation, particularly CAM, is described. CAM is associated with abortion, premature labor and neonatal course. Precise pathological diagnosis of the placenta is very important. Diagnostic points and complications of CAM are emphasized. In the latter half of this article, principles of classification based on the causes of FGR (mainly as a result of placental pathology) are described. Children born with FGR have high disease-related morbidity. Placental examination can be a useful prognostic tool. Placental pathology is associated not only with the underlying cause of FGR, but also with infant prognosis.
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